
I 

m %L 

(j$J~&pfj 

United States Statutory Invention Registration 1191 

Koppes et al, 

[I 11 Reg. Number= 

1431 Published= 

HlfJ4 + 
Jan, 6, 1987 

[ 731 Assigntc: nit United stlkts of Americrr 8s 
represented bi the Seattuy of the 
Nsvy, Washington, DC. 

[Zl] Appl. No.: 878,150 

[22J Filed: Jun. 23, x986 

[Sl J InL a.* l ..1...,.*.**** I.... ..‘ am 43/00; co7c 79134 
[52) us, a . ,..*..*~C*~,..~....*,..~*.*..*~..~* 56wsso; 149119.3; 

149188 

Edmary Ernminer-John F. Tentpane 
As&ant &miner-Susa Wolffe 



H184 
1 

IXs invention relates to plastic-bondd txpkkvti 
and rnort particularly to energetic plastic+rs ibr plas- 
tic-bmdcd cxpiosi~cs. 

EUKII~~CS of cncrgctic plasticizers which UC CUP ** 
rtntly used in plastic-banded expIosivcs (PBXs) arc 
bis(Z~ffuoro-22dinitrocthvI)formal mFO)+ butane- 
trio1 txinitratc (B?TN), &d trimethyloltth~e trinitratc 
(TMETh’). Thcsc compounds have various disadvan- 
tqa which include limited thermal stability (KTTN, I5 
TMEThQ high volatiIity (FEFO), toxicity (FEFO), 
and high mcltfng point (FEFO). In addition, these cncr- 
g& plasticizers are no1 miscible with fIu~r~poly~~t~ 
and can therefore not be used with these desirable new 
binder materials for PBXs. 20 

SUMMARY OF THE INVENTION 
Accordingly, BII object of this invcnti~n is to provide 

a novel organic compound. 
Another object of this invention is to provide a new 25 

tncrgctic plasticizer for plastic-band& C@OS~~S. _ 
A further object of this invention is to provide an 

energetic plastic&r hating goad thermal stability. 
Still another object of this invention is to provide an 

cncrgttic plasticiztr having a low voht%ty. 30 
Yet a further ubjst of this invention is to provide an 

energetic plastkizcr that is miscible with fluoropoly- 
mcrs. 

Thtx and other objects. af this invention a 
achieved by providing a new compound 2,2,2-trifluaro- 35 
tthoxy bis(2-fluor~52-dinitratthoxy)me~e and t 
method of preparing it. 

DETAILED Dl3CRIP”IION OF THE 
PREFERRED EhS%ODXMENT 40 

This invendon provide =2-tifluar~etboxy b&(2- 
nuar~2,2dini~thaxy)mttbant @T= which has 
been found to act as a pIasti&r for various c~~crgetic 
and nonenergetic prqwlymers ~~xnmody used in plas- 
tic-bonded cxpIosive (PBX) formulations, ?FF is a 45 
liquid with a melting point of -3’ to - I’ C. 3nd a 
density uf 1.63g/& (at 25’ CL). Its hat of fmmtion is 
&mated to k -400.0 LcaMxml and the c&ufat#i 
cktonatioa prcsurc is 232 kbar. 

The advantages af?-FF as an mergetic phicizcr me so 
ihstratEd by comparing its properties with those of 
bis(2-fluor6~2dini~thyl)fonnal (FEFO), the plesti- 
c&r it is intindtd to rcpkc. The mtlting point of 
FEFO is 14’ C., that of TIT is -3. to -1. C. Thus, 
TFF is significantk lower mdting, a higllly dtibic 55 
f~W.rC which wiir convey ktttr low-t=IptratUrt 
propen& to plastic-hndcd cxplosivts (PBXS) using 
TFF instead of FEFO. Tht volatiity af TFF and 
FEFO wcrt cumpmd by thcmmpvimctic anal~ysis 
(TGA) at 117’ C. The okrvcd weight-bssa were 64) 
0.028 mp’min and 0.039 mg/mir~, rapctively. Thus, 
TFF is less volatile than FEFU. This will fac&tatE 
prwing and incrm the storage life of? contain- 
ing F’BXs. One of the most S&OS tiwbacks of FEFO 
is its propensity to induce allergic S~~II ra~tions in 65 
many pcoplc coming in contact with it- To datt, m 
has not shown this undairabk handling sidc-cfkt. The 
most significat diffcrcnec bctwccn TFF atrd FEFO is, 

2 
however, the miscibility of TFF with certain fluori- 
natd pre@ymtrs (e.g., FIuorcl, Viton A). This per- 
mi& the fomuiah of cncrgctjc binders based On the 
USC of chcmicafly and thermally stable fluor~pdymcn, 

2&24rifluorWIIoxy bis(2-fluorcF-2,2dinitratthox- 
y)methant, CF~CH~OCH[OCHZCF(N~~)~]~, C-U Ix 
prcparcd from 2=nuor~~2dinitroethanal, CF(N&)zC- 
H~QH, by the following metion qucncc BS illutmtcd 
in Exu~~pk 1, 2, md 3: 

kumple 2) 

tc-pk 31 

CH[OCH$ZF(NO&]~ is a prior a.~ compound which 
is syntbsized by rating three mob of 24uort>-2,2= 
dinitrwthanol with one mole of chloroform by rcflux- 
ing the ractants in the prestnct of ftic chloridt 8s a 
atalyst. The cmditions af this ration are illustratti 
by txampl~ 1 which is incorporati from U.S. Pat. NO. 
3,38%,147, cptiticd “2-Fluor*292-WtroetyI lzafbn- 
at= and Production tkmf,” which WBS issued on June 
11, 1968, to Motitr J. Kaiiet et 81. (see col. 3, exam- 
ple III). 

Fdly, one mole of 2,2,2-tifluortthano1 is &act4 
witi ~b mote of c)lloro bis(24uor&,2di&~thox- 
yjmcthanc to prtiuct the desired product &&2-t+ 
fluormhoxy bis(2-f2uar~22dinitr~tboxy)mtthanc 
under conditions ik~trati by example 3. The choice of 
a Sblvmt for this swp is not titical. Any inert solvent in 
which the rants arc mlublt sod which has a suimble 
boiling point may be us&. Suitable advents include 
dichloromethaac, 1, I dkhIorocthan~ l,Zdichlorclt- 
thane, 1,1,2-uichlomcthsnc, or mixturs thcrtof. 

“EXAMPLE i 
(Prior Art) 
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flask fitted with a magnetic stirrer and a rcfhx con- 

denser connectd through a bubbler to a methanol gas 
trap. 2=fIuor~2,2dinitr~thanoI+ 2.0 g (0.013 molt) was 
added and the mixture stirred and rcfIuxcd for 24 hours, 
after which time the mixture was cuktd (sic] tu room 
tcmFraturt and the solvent removed in vacua. 

The r&due was dtowncd in id water, stirred until 
the ferric chloride dksolved and the crystilinc product 
dktd Recrystaitization of this mat&A from chle 
reform-hcxanc gave 1.39 g. (68%) pure tris(Z-fluoK+ 
&2-dinitrocthyl)otioformate (PIMEW) 8s fme color- 
lus nccdfcs. M.P. t W-1 1.2°.n 

EXAMPLE 2 

A solution of tri~Z-fluor~ljldinitr~~oxy)mtth~e 
(23.6 g, 0.050 mol), aluminum chloride (12.0 g, 0.090 
mal) and acetyl chloride (2CKI g) was refluxcd fur 1.5 
hours and then conccntrat~ on a rotary evaporator to 
a viscous liquid. This was extracti with chloroform 
(2 x 50 ml). After treatment with activated charmal (2 
g), this solution was filtered and wncentrattd (tat. 
tvap., W C. bath) to 23 g of r&due from which 8.53 g 
(87%) of 2=fluor&,2dinitroethyl ~tatc (bp W-3’ 
CA.1 mm) was removed by dktiUatianc The r&dual 
liquid (14.14 g, 80% yield) was chloro &(24uoro-2,2~ 
dinitrocthoxy)methsnc, fra of con tanGmum by IH 
NMR analysis, And. C&d for C~)I$IF~NDJG c, 
16.94; H, 1.42; Cl, lO.m, F, 10.72; N, I5.80. Found: C, 
17.lo; H, 1.78; Cl, 10.08; F, 10.71; N, 15.42. 

EXAMPLE 3 
&2,2-Trifluorocthoxy bis(2-fIuor&2dinitthox- 
y)mcthane 

CMO~O bis(t~nuor~z2dinitr~tfioxy)mEthsnc ( 14.1: 1 
g, O.Q348 Id), prepared in example & was rtfluxcd 
with 5.00 g (O.Oxn mol) of ~~24rifhmrodhMol in 30 
ml of dkhlorwthant Tar 2.5 hours. The solution ~8s 
filttrcd through 5 g of Silica Gel 60 (EM Reagents) in a 
short CO~UIXUI, followd by a ti with 50 ml of dichle 
romcthanc. Concmtrntion of the solution on a rotary 
cvaparatar gave 17 g of liquid r&due which was ciis- 
till& to give a forcfun of 2.60 g (bp 37’48’ C./O.04 

4 
mm). This was a mixture of 2-fluor~22dinitrocthanol 
and 21nuoro-2,2dinitr~thoxy bis(2,2,2-trifluorwthox- 
y)mcthanc. It was fOQUwr;d by 8 1.60 g fraction of pure 
2-fluoro-2,2dinitrocthoxy bis(2,2,2-tl-Lfluor~thoxy)mc- 

5 thane (bp 49’ CJU.OSmm)~ The pot &due of IO.98 g. 
(66%) was the d&cd pmiuct 2,2,2-trifluorotthoxy 
bis(2~fluoro-2,2dinitroethoxy)mtthane with a tract of 
tris(Z-fuor~t,2diniu~thoxy~cthant by TX and 
NMR analysis: bp 99*-103’ C./O.025 mm; ‘)f: NMR 

IQ (CDc13): 65.67 (s, l), 4.80 (d, 4, J-17 Hz), 4.03 (q, 2, 
J-8 Hz). 

And Cald for CtHtFsN&l: CI 2O.Q H, 1.69; F, 
t272; N, 13.40. Found: C, 20.37; H, 1.42; F, U.46; N, 
13.16. 

15 To those sLll4 in the art, many mtiifications and 
variations of the prmt invention art possible in light 
of the above teachings. It is thcrcfort to be understooci 
that the prc=scnt invention can be practiced othtise 
than 8s spwifidy described herein md stiI1 be within 

20 the spirit and scope: of the appended claims. 
What is cIaimcd BS new and d&able to lx deputed by 

IAttrs Patent of the United States is: 
1. 2,2,2-trifluorocthoxy bis(2Jluote2,2dtitrocthox- 

25 
y)mcthanc, CFJCH#CH[~CH~CF(NU&)Z- 

2e A methud of pr@g 2,.&2-tifluorocth0xy bis(t- 
m fluoro-~2dini~oxy)methant comprising the fol- 

lowing steps in ordcrz 
(1) rcflting tris(2-nuor~52-diniu~thoxy)mcthane 

3u 
with aluminum chloride and acetyl ChIoridt to 
prcxhcc &lam bis(2-fluoro-~dtitr=thoxy)me- 
*G 

(2) reacting one molt of =2-tifluuraetiol with 
caeh mole of the chloro bis(2-fluor&,Zdtitoc- 

35 
thoxy)methmc to pducc 2JJ-tifluorocthoxy 
bis(Z-nuo~~dini~~~uxy~e~~ and 

(3) isolating the prcduct fZJ-tdluomethoxy bis(Z- 
fluo~&2dinitxy)mctk= 

3, The prcass of cl&n 2 wherck tk ration in step 
(2) is run under reflex in a SOlvent sclztcd from the 

40 pup consisting of dichloromtthane, I,ldicMor- 
thanc, l,2dicblorocthanc, 1,1,2-tkhl0~thant, md 
mhtlKcs thereof. 
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